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1.0 Purpose and Scope 

 
This procedure describes the activities performed by Los Alamos National Laboratory (LANL) and 
Sandia National Laboratories (SNL) for the development of an update report to Transuranic Waste 
Baseline Inventory Report (TWBIR), as reported in the Rev 3.  This work and the document 
production will be performed under the controls provided by the SNL QA program developed for the 
SNL Nuclear Waste Management Program (NWMP).  This meets the applicable requirements for 
Waste Isolation Pilot Plant (WIPP) activities.  This work will be done under the current Memorandum 
of Agreement (see SNL QA online document web page) between the participating parties, LANL and 
SNL. 
 
The product of this activity will be a report in format consistent with TWBIR Rev 3, which was included 
in the Compliance Certification Application (1996).  The update report will provide the information 
needed for performance assessment calculations to be performed by SNL that support WIPP 
recertification.  The calculations and analysis activities are more completely described in SNL AP-
092.  For this activity under this procedure LANL will collect and compile the technical data from the 
waste generator sites, enter the data in appropriate databases and perform calculations including the 
decay calculations, data checks, and evaluations that result in a report of data usable for 
performance assessment. 
 
The period of the activity described in this SP will be complete on submission of the final report or any 
dates specified by the current Memorandum of Agreement.   
 
Acronyms and definitions for terms used in this procedure may be found in the NWMP Glossary located 
at the SNL NWMP On-line Documents web site http://www.nwmp.sandia.gov/onlinedocuments/.  For 
locations unable to access this URL, electronic distribution of procedures and other controlled 
documents will be made. 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/glossary.pdf
Note
Click on the text that is outlined in blue to view/retrieve  that particular document.

http://www.nwmp.sandia.gov/onlinedocuments/other.htm
http://www.nwmp.sandia.gov/onlinedocuments/other.htm
http://www.nwmp.sandia.gov/onlinedocuments/wipp/ap/ap092.pdf
http://www.nwmp.sandia.gov/onlinedocuments/wipp/ap/ap092.pdf
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2.0 Implementation Actions 
 

2.1 Safety 
 
Each organization shall establish safety screening and hazards analysis under its own Health and 
Safety (H&S) Program. Each organization shall identify safety issues and concerns and OSHA 
reporting through that organization’s processes and procedures.  No unusual H&S concerns are 
expected as part of this activity.  The tasks associated with this activity are expected to be performed 
in a normal office environment. 
 
2.2 Responsibilities 
 
Responsibilities for this activity will be shared by LANL and SNL.  However, each organization will 
take a lead role for some of the steps carried out under this procedure.  LANL staff will be responsible 
for technical work of data collection and entry and some calculations resulting in the data report.  SNL 
will provide technical assistance and be responsible for providing a functional QA program for the 
activity.  Both organizations will be responsible for following the SNL QA program for the duration of 
this task.  
 
SNL staff will team with LANL counterparts on a technical basis as SNL receives the product of this 
effort and incorporates it into preparation activities for the Compliance Recertification Application 
(CRA).  SNL QA staff will: 

• Develop and deploy QA training for LANL personnel for this activity. 
• Provide records support for this activity.  Records will not be commingled with other SNL 

records.  This facilitates future records management activities including eventual transfer of 
records to LANL. 

• Participate in review and oversight activities as applicable. 
 
The philosophy of the SNL QA program is that quality is an integral part of the work being performed 
and is built into the system.  Technical and administrative workers under the SNL QA program 
integrate quality into their work.  This approach will be applied to this task.  The SNL QA staff will 
continue their role as QA consultants to the SNL QA program.  However, SNL QA staff will not be 
“doing QA” for either the LANL or SNL technical personnel working on this task. 
 
Both LANL and SNL program management will continue to provide appropriate oversight in regards to 
qualification, training, work quality, and cost/schedule control. 
 
2.3 Quality Assurance Controls 
 
The intent of the QA Program controls for this activity is to provide means that assure that the results 
of the activity are of known quality and acceptable for their intended use.  As examples, these controls 
provide methods for assuring that data gathered is acceptable for use, that the computer codes used 
are qualified.  Records of the activity are to be generated and maintained, and documents and other 
results are to be reviewed and approved for further use. 
 
Within the SNL QA Program, controls are established by written procedures or instructions prepared 
in accordance with NP 5-1, Implementing Procedures, of the SNL WIPP QA Program.  It is expected 
that the application of this QA program across a major organizational interface will require that some 
procedures will be modified for this activity. Revising procedures to accommodate this activity will be 
done as needed.  The following procedures that are currently in place apply to this work.  Notification 
of revisions to these procedures or any additional procedures needed for this activity will be made 
available to both organizations and the revised documents will be posted to the SNL project 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/np0501.pdf
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documents web.  It is the responsibility of the individuals working on the activity to assure that they 
work to the latest revision. 
 
General Infrastructure QA Procedures 
 
NP 1-1  Organization and QA Program 
NP 2-1  Qualification and Training 
NP 5-1  Implementing Procedures 
NP 6-1  Document Review Process 
NP 6-2  Document Control Process 
NP 16-1  Corrective Actions 

Note:  each organization shall be responsible for its own corrective action analysis, 
response and implementation.  SNL QA staff will provide QA management and 
administrative support for corrective actions. 

NP 17-1  Records 
Note:  the record generator or author shall take the responsibility for records 
submission to SNL’s WIPP Records Center in Carlsbad.  Records transfers to LANL 
will be as described in the Memorandum of Agreement. 

NP 18-1 Audits and Surveillances 
Note:  sections on surveillance activities only shall apply and be available to both 
organizations.  External organizations may perform audits, surveillances, or inspections 
under their own QA programs or the SNL QA program. 

NP 19-1 Software Requirements 
SP 1-1  QA Grading (to be used by SNL only) 
 
Technical Procedures 
 
NP 9-1  Analyses 
SP 9-6  Baseline Inventory Report (BIR) Change Report 
 Data Collection and Entry 
AP-092 Analysis Plan for Transuranic Waste Inventory Update Report, 2003 
 
2.4 Performing the Implementing Actions 
 
2.4.1 Organization and Structure 
 
LANL shall identify as a minimum the following: 

• A data lead to manage and oversee the data software and data in the electronic format and 
data QC. 

• A lead to establish the interactions with the generators and the collection of information. 
• A technical lead responsible for data input and calculations such as those for decay. 
• A QA lead to provide a point of contact and communication for QA activities including 

procedure use and QA requirements.  This person is the point of contact on QA with external 
organizations.  Other identified individuals may hold one or more lead roles as determined by 
management. 

http://www.nwmp.sandia.gov/onlinedocuments/np-ext.htm
http://www.nwmp.sandia.gov/onlinedocuments/nwmp/sp/sp0101.pdf
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SNL shall identify at a minimum the following: 

• A technical lead responsible for the interfacing with LANL on technical issues.  The technical 
lead is responsible for assuring that the activity meets data needs for performance 
assessment calculations. 

• A QA lead to provide the QA interfaces with LANL and is responsible for QA oversight of SNL 
activities under this procedure.  This assignment requires independence from the work being 
done. 

• A records lead to provide the interface with LANL and SNL on records for this activity. 
 
2.4.2 The following elements are currently included in the activity described in this 

procedure.  Processes, process steps and schedule are more completely described in 
AP-092, and Appendix A and Appendix B of this procedure.  The following summary 
steps are not necessarily in sequence. 

 
• Participants shall have project generic and QA training for the activity described in this 

procedure and the Analysis Plan. 
 

• The approved data collection method shall be updated if deficiencies in inventory information 
are identified.  This process shall be done as described in Appendix A.  

 
• Software shall be qualified per requirements of NP 19-1 as applicable. 

 
• Existing information on wastes previously reported shall be compiled for the generators to 

establish the changes in waste quantity and description. 
 

• A support system shall be established to aid generators and answer questions concerning the 
completion of the data gathering activities. 

 
• Hard copy, and as necessary electronic media, shall be sent and responses gathered. 

Information will be checked for legibility and completeness.  Comments and questions will be 
transmitted to the generators for response. Generators will provide requested information and 
attest to its accuracy. 

 
• Gathered data will be evaluated to determine the types of changes to waste profiles at all 

levels and evaluate the amounts of waste impacted.  Any inconsistencies will be investigated 
and causes established and documented.  Process or other changes or improvements shall be 
made as necessary.  This is an ongoing activity. 

 
• Checked, accepted data will be entered into the databases.  Database entries will be checked 

for accuracy and completeness. 
 

• Data calculations and rollup will be performed to produce output consistent with the Rev 3 of 
the TWBIR.  Data calculations and data packages shall meet the requirements of NP 9-1, 
Analyses. 

 
• Data checks and quality assurance will be performed to assure that data are accurate and that 

data needs are met. 
 

• Data reports shall be written, reviewed, approved, and distributed in accordance with NP 6-1 
Document Review Process. 

 
 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/np1901.pdf
http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/np0901.pdf
http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/np0601.pdf
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2.4.3 Data and Information Recording 
 
LANL personnel will use EXCEL® or ACCESS® to accumulate and store information provided by TRU 
waste sites.  This software is to be that used for previous TWBIR data collections to the greatest 
extent possible.  Spreadsheets and databases used to generate previous TWBIR revisions will be 
used to prepare hard copy and CD-ROM information to be transmitted to generators to aid providing 
the information pertaining to this activity.  The use of this software, any macros, mathematical 
formulas, etc, shall be subject to requirements spelled out in NP19-1.  Code that has not been 
previously qualified shall be qualified in accordance with NP 19-1.  The criteria for validation of the 
appropriate use of the software will be listed in AP-092.  These criteria will be subject to technical 
review, prior to the start of the use of the software. 
 
2.5 References 
 

• Memo of Agreement, Los Alamos National Laboratories and Sandia National Laboratory 
August 2, 2002 

• Analysis Plan for Transuranic Waste Inventory Update Report, 2003, AP-092 Rev. 2 
• Transuranic Waste Baseline Inventory Report, Rev 2. DOE/CAO-95-1121, December 1995  
• Transuranic Waste Baseline Inventory Report, Rev 3. DOE/CAO-95-1121, June 1996  
• Title 40 CFR 191 Compliance Certification Application. DOE/CAO 1996-2184, October 1996 

 
3.0 Records 

 
Note: Copies of records generated under this activity will not be commingled with other SNL records. 
Copies of the records will be provided to LANL at the completion of this activity if requested.  LANL 
may request hard copies of some records, without having to receive hard copies of all records.  Any 
record generated by this activity and submitted to the SNL Certified Record Center, will remain in the 
record center independent of transfer to LANL.  LANL may access any of these records via the SNL 
record center as needed. 
 
Quality records are those records that 1) provide new data or change existing data, and/or 2) provide 
evidence of evolution of inventory data to arrive at database content.  The following QA records, 
generated through implementation of this procedure, shall be prepared and submitted to the SNL 
Record Center by the preparer or qualified designee.  Note that these records shall not be submitted 
without appropriate review.  
  

Quality Records for SP 9-6 
 

QA Record Preparer Records Submitter 
• Data Requests Inventory Team Lead Records Custodian 
• Site data submittals and subsequent 

documentation relevant to the 
submittal.  Includes Form 9-6-1, 
Data Request Form, as applicable. 

Data Collection/Entry Personnel Records Custodian 

• Form 9-6-2, Data Completeness 
Checklist 

Data Collection/Entry Personnel Records Custodian 

• Form 9-6-3, Inventory Data 
Change/Addition Control Form 

Data Collection/Entry Personnel Records Custodian 

• Documentation of Data Verification Data Collection/Entry Personnel Records Custodian 
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4.0 Appendices 
 

Appendix A: Data Collection Methodology for the Transuranic Waste Inventory Update Report, 2003 
Appendix B: Data Entry Methodology for the Transuranic Waste Inventory Update Report, 2003  
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Appendix A 
 
DATA COLLECTION METHODOLOGY FOR THE TRANSURANIC WASTE INVENTORY UPDATE 

REPORT, 2003 
 

1.0 Purpose and Scope 
 
This appendix describes the methodology used to collect data from Department of Energy (DOE) 
transuranic (TRU) waste sites that contribute to waste disposition at the Waste Isolation Pilot Project 
(WIPP) in Carlsbad, New Mexico.  This methodology is used to update baseline data as required for 
determination of the Transuranic Waste Inventory Update Report, 2003 published in support of the 
WIPP site compliance re-certification application.  This methodology includes steps for acquisition of 
data not initially supplied by the sites and for resolution of discrepant data. 
 
This methodology applies to all data and information collection activities performed for the purpose of 
this TWBIR update. 

2.0 Definitions and Acronyms 
 
2.1 Definitions 
 
TRU Waste Sites/DOE Sites: Sites that generate and/or store defense TRU waste and are 
responsible for providing waste inventory information 
 
Preliminary Inventory Information: Information provided by the sites from the first data request. Data 
and information are received as waste stream database disks, notes from discussions with cognizant 
waste management personnel, email correspondence, site literature, and data spread sheets.   
Preliminary inventory information is not in a final, approved, reviewed format. 
 
Transuranic Waste: Waste containing alpha-emitting radionuclides with an atomic number greater 
than 92 with half-lives greater than 20 years, at concentrations greater than 100 nanocuries per gram 
of waste. 
 
TRU Waste Baseline Inventory Waste Profile: A form that represents a summary of TRU waste at all 
DOE TRU waste generation / storage sites that have an identical Final Waste Form. 
 
2.2 Acronyms 
 
TWBID Transuranic Waste Baseline Inventory Database 
TWBIR Transuranic Waste Baseline Inventory Report 
 
 
3.0 Responsibilities  
 
Inventory Team Lead 
Person responsible for seeing that the overall methodology of data collection and entry is followed. 
 
Data Collection Personnel 
Staff responsible for collecting data using this methodology. 
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Data Entry Personnel 
Staff responsible for entering data into the TWBID following the process described in this procedure.  
Data entry personnel have write access to the TWBID. 
 
Data Entry Verification Personnel 
Staff responsible for verifying that data collected from the site using form SP 9-6-1 and preliminary 
information as applicable has been entered without any data errors.  Data entry verification must be 
performed by personnel independent of the personnel entering the data. 
 

4.0 Implementing Actions 

4.1 Request and Obtain Transuranic Waste Inventory Data Updates 
 

Step Action 
1 Inventory Team Lead:  Prepare a letter (see example Attachment 1 or 2) to all 

TRU Waste Sites identified in AP-092, Analysis Plan for the Transuranic Waste 
Inventory Update Report, 2003.  Attach a copy of the blank waste profile form SP 
9-6-1 with instruction for sites to fill out.  Attach hard copies of the site-specific 
waste profiles from TWBIR Revision 2 (as applicable). This letter must include 
requests for the data requirements found in the Giambalvo letter (2002) see 
Attachment 3.  Ensure that authenticated copies of the form letters sent to the 
sites (including the distribution list of all sites receiving letters) are placed in 
appropriate site files. 

2 Data Collection Personnel: Visit all large quantity sites as needed, and any 
small quantity sites that request assistance in data collection. 

Note – Preliminary inventory information collected from sites may include: waste stream 
database disks, notes from discussions with cognizant waste management personnel, email 
correspondence and site literature.  Preliminary inventory information is placed in the 
appropriate site file.  The files are protected from damage or loss as required by NP 17-1, 
Records, for “in-process” documentation until they are submitted to the records center (see 
section 4.7). 
3 Data Collection Personnel: Gather preliminary information at sites, as 

applicable, and place the information in the appropriate site file. 
4 Inventory Team Lead: Ensure that the site file contents (information and data) 

are authenticated as appropriate and that the files are submitted to the record 
center.  If data are in electronic format, print a hard-copy for records.  Submit the 
electronic record as NQ and the hardcopy as QA per NP 17-1. 

Note - Upon completion of steps 1-4 above, submit the “in-procress” database to the records 
center.  Note the database as preliminary if not yet reviewed by data verification entry 
personnel.  The database must be authenticated by the record source (preferably the 
Inventory Team Lead). 

 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/np/np1701.pdf
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4.2 Site Data Submittal Record 
 

Step Action 
Note – All data received from the first data request shall be authenticated by the DOE site 
representative, the site sub-contractor, or the LANL Inventory Team Lead to attest to the 
accuracy and completeness of the data provided.  This is accomplished by signing the 
response or a letter similar to the example provided in Attachment 4. 
1 Data Entry and/or Data Collection Personnel: Review data for completeness 

and fill out the appropriate portions of Form SP 9-6-2, Data Completeness 
Checklist. 

2 Data Entry and/or Data Collection Personnel:  If discrepancies are identified, 
these must be resolved. To do this, contact the site, identify the discrepancy, and 
request a response.  When the response is received, ensure that is 
authenticated, document the relevant information on Form SP 9-6-3, Inventory 
Data Change/Addition Control Form and fill out the applicable portions of the Data 
Completeness Checklist (Form SP 9-6-2) for that site. 

3 Inventory Team Lead:  Ensure that Form SP 9-6-2, Data Completeness 
Checklist, when complete, is authenticated and placed in the file for that site. 

4 Inventory Team Lead:  If additional data are needed or there has been no 
response to the first data call, ensure that a request for additional information is 
made (see process steps below). 

 
4.3 Requesting Additional Information 
 
If additional information is needed for completion from the site, contact the site to obtain the needed 
information and document the contact for submission to records. 
 

Step Action 
1 Data Collection Personnel:  Complete a second data request (see Attachment 2 for 

an example) providing a date for response. 
2 Data Collection Personnel:  If there was no response to the second data call or there 

is a lack of information, notify the Inventory Team Lead, and document this in the form 
of a memo to file (for that site) with a copy to the CBFO Inventory Manager.  

3 Inventory Team Lead:  Determine the extent of further pursuit of information and 
document this decision in the form of a memo to file for that site. This allows the 
Inventory Team Lead to stop soliciting information from a non-responsive site and 
allows the Inventory Team to stop the data collection process and finalize the file 
documentation for that site. 

4 Data Collection Personnel:  If data are received, complete Form SP 9-6-3, Inventory 
Data Change/Addition Control Form and fill out the applicable portions of the Data 
Completeness Checklist (Form SP 9-6-2). If discrepancies are identified, resolve them 
as described in Section 4.2. 
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4.4 Deleted Waste Streams 
 

Step Action 
1 Data Collection Personnel:  If information indicates a TWBIR Revision 2 waste stream 

has been deleted, line through the TWBIR Waste Profile and write “deleted”.  Initial and 
date all entries. 

2 Data Collection Personnel:  Place the revised TWBIR Waste Profile and any other 
information that may cross-reference any new waste streams that resulted from the 
deletion of the waste stream in the file for that site. 

 
4.5 Data Entry Methodology and Database Submittal Process 
 
Note: Only approved data entry personnel have write access to the database.  This is documented on 
the software baseline inventory list under approved users for the TWBID.  Refer to Appendix B of this 
procedure for the data entry process. 
 
4.6 Final Data Confirmation 
 

Step Action 
1 Inventory Team Lead:  Confirm that TWBID is fully populated and ready for final 

authentication by sites. 
2 Data Entry Personnel: Send electronic or hard copies of populated TWBID to sites for 

verification. Attach a memo with instructions for review and authentication with the 
TWBID. 

3 Data Entry Personnel:  Collect response from sites and place in appropriate site file. 
4 Data Entry Personnel:  Bring any issues to the attention of the Inventory Team Lead 

for resolution following discrepancy resolution process described above. 
5 Data Entry Personnel:  Make any final changes, as approved by Inventory Team Lead, 

to the TWBID. 
 
4.7  Files and Database Submittal Process 
 

Step Action 
1 Inventory Team Lead:  Confirm that site files are complete. 
2 Inventory Team Lead:  Ensure that the database and the site files are submitted to the 

records center in accordance with NP 17-1, Records. 
 
5.0 Attachments 
 
Attachment 1- Guidance for First Data Collection Request Cover Letter (Example)  
Form SP 9-6-1 - Data Request Form   
Form SP 9-6-2 - Data Completeness Checklist 
Attachment 2 - Example Second Data Request 
Attachment 3 - Criteria for Data Call 
Attachment 4- Example Data Response Letter 
Form SP 9-6-3 Inventory Data Change/Addition Control Form 
 
6.0 Training 
All personnel responsible in data and information collection activities performed for the purpose of 
updating the TWBIR shall read and understand this document.   
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Attachment 1- Guidance for First Data Collection Request 
Cover Letter (Example) 

 
 
Date: 
 
To:  Distribution 
 
Reply to: Dr. Clayton Gist, TRU Waste Inventory Manager, Carlsbad Field Office, Carlsbad, 

New Mexico 
 
Subject: Update to the Transuranic Waste Baseline Inventory Report  
 
 In accordance with the WIPP Land Withdrawal Act, the U.S. Environmental Protection Agency 
(EPA) must recertify that the WIPP Site is in compliance with the final disposal regulations every five 
years.  It is time for WIPP’s first recertification, and we need your help in gathering the inventory 
information for this recertification effort.   
 
The EPA has informed us that they are interested in any changes (deltas) to your inventory data for the 
inventory information that goes into the performance calculations for this recertification.  Enclosed are 
copies of your waste stream information that was used in the Transuranic Waste Baseline Inventory 
Report, Revision 3, June 1996.  Only the changes in the waste stream information including volumes 
(stored and projected plus types of containers), final waste forms, radionuclide concentrations, waste 
material parameters, and the reasons for the changes are required.   For the information that was 
requested outside the original questionnaire (e.g., organic ligands, nitrates, sulfates, and phosphates), 
changes will be discussed on a site-by-site basis.  The number and size of containers that have been 
shipped to WIPP will also be needed. 
 
Arrangements are being made for one- or two-person teams to go to the six large sites in September to 
assist in identifying and making the changes in inventory data.  Arrangements will be made if any of 
the small quantity sites would like assistance in making their changes. 
 
If you have questions, please contact Sheila Lott, Los Alamos National Laboratory-Carlsbad 
Operations, at 505-628-1372, cell phone 505-699-1534, or email at slott@lanl.gov. 
 
Thank you for your cooperation. 
Sincerely, 
     SIGNATURE ON FILE 
     Dr. Clayton Gist 
     RH-TRU Program Manager 
     Carlsbad Field Office 
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      Data Request Form SP 9-6-1 
    TRU Waste BIR Waste Profile Form, Page 1 of 2 

 
 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/forms/090601.pdf
Note
To complete the form of this procedure, click on the blue bordered Form Number  to download the .pdf file for printing.
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      Data Request Form SP 9-6-1 
    TRU Waste BIR Waste Profile Form, Page 2 of 2 

 

Department of Energy TRU Waste Manager or Designee 
 
 
              
Print      Signature    Date 
 
TRU Waste Manager Contractor 
 
 
              
Print      Signature    Date 
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Instructions for Form SP 9-6-1 
 

1. Mark the changes, if any, on the enclosed waste stream profile forms for the last revision to 
the TWBIR.  Otherwise note that there are no changes to the waste stream on the profile form. 

2. For new waste streams or those that have been changed significantly, complete the following 
fields on form SP 9-6-1: 

a. Waste volume detail 
i. Stored and projected 
ii. Number and types of containers (volumes of containers that are not standard 

(i.e. standard waste box, 55-gallon drum, RH canisters etc.) 
iii. As generated waste form volumes and final waste form volumes 

b. Final Waste Form (i.e. solidified inorganic, salt, solidified organic, soils, uncategorized 
metal, lead/cadmium metal, inorganic non-metal, combustible, graphite, 
heterogeneous, filters, or vitrified waste as defined in Appendix 5 of the TWBIR 
revision 3) 

c. Waste Matrix Code 
d. Waste Material Parameters 
e. Radionuclide concentrations 
f. For consolidated waste streams, identify the waste streams and describe how they 

were consolidated 
g. Waste Stream descriptions 
h. Inventory Date 

3. Indicate whether PCBs are included in the waste stream and provide the concentration.  If no 
PCBs are present enter zero in the PCB field. 

4. In management comments provide the following information: 
a. For waste streams that have been changed, note the reason for the change under 

management comments. 
b. If the waste stream includes solidified organic or inorganic material, provide the 

materials used for solidification and proportions used in management comments. 
c. If the waste stream includes cement is the cement wet (reacted) or dry (unreacted) 
d. Date waste was generated or if available the date the last assay was performed on the 

waste. 
e. Identify pyrochemical salts that resulted form Direct Oxygen Reduction (DOR) or 

oxygen sparging. 
f. Identify any other non-radioactive waste materials that contribute to greater than 5 

volume or weight % of the waste. 
g. Identify organic ligands (acetate, citrate, oxalate, or EDTA) sulfate, nitrate, or 

phosphate included in the waste.   
5. Initial changes and sign and date the waste stream profile sheet. 
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Form SP 9-6-2 
Data Completeness Checklist 

Checklist, Page 1 of 3 
 

 
Site:       
 

Item 
# Objective Evidence Required Yes No N/A 

1 Complete and adequate objective evidence that the site has no 
changes to their waste streams is present.    

2 
Complete and adequate objective evidence that the site has provided 
all available waste stream volumes and container types for the stored 
and projected waste streams for “as generated form” is present. 

   

3 For projected waste streams, the site has provided projected dates for 
the waste stream volumes for “as generated form.”    

4 
Complete and adequate objective evidence that the site has provided 
all available waste stream volumes and container types for stored and 
projected waste streams for “final waste form” is present. 

   

5 For the projected waste streams, the site has provided projected 
dates for the waste stream volumes for “final waste form.”    

6 
There is complete and adequate objective evidence that the site has 
provided all available waste stream radionuclide inventory values for 
their waste streams. 

   

7 There is complete and adequate objective evidence that the site has 
provided the last assay date (or base date) for their waste streams.    

8 
There is complete and adequate objective evidence that the site has 
provided all available non-radioactive waste material parameter 
values for their waste streams. 

   

9 

If the site provided values for “solidified organic material” or “solidified 
inorganic material,” they also provided all available objective evidence 
that specifies what materials were used to solidify the waste and in 
what proportions. 

   

10 

If the site indicated that cement was used for solidification of organic 
or inorganic materials, they also provided the type of solidification 
based on the following: 

  Unreacted (dry) cement  
  Reacted (hydrated) cement 
  Combination of both unreacted and reacted cement 

   

11 

There is complete and adequate objective evidence that the site has 
provided a determination that: 

  there are no pyrochemical salts in their waste streams or  
  there are pyrochemical salts in their waste streams. 

   

 

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/forms/090602.dot
Note
To complete the form of this procedure, click on the blue bordered Form Number to the right to download the Word template.
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Form SP 9-6-2 
Data Completeness Checklist 

Checklist, Page 2 of 3 
 
 
Site:       
 

Item 
# Objective Evidence Required Yes No N/A 

12 

If the site has indicated that their waste streams contain pyrochemical 
salts, they also indicated whether the pyrochemical salts resulted 
from: 

  direct oxygen reduction,  
  oxygen sparging, or 
  other. 

   

13 

There is complete and adequate objective evidence that the site has 
provided all available information on inventory of any other non-
radioactive waste materials that account for a significant portion 
(greater than 5% by weight or volume of a waste stream) of any of 
their waste streams. 

   

14 

For newly identified (since 1995) waste streams, the site has provided 
complete and adequate objective evidence for any inventory of 
organic ligands (acetate, citrate, oxalate, or EDTA) and of sulfate 
(SO4), nitrate (NO3), and phosphate (PO4) for their waste streams. 

   

15 
If the site has consolidated waste streams, the site provided a 
crosswalk between old and new waste stream identifiers. (N/A 
indicates that the site has not consolidated any waste streams) 

   

16 

If the site has indicated that they have waste stream description 
changes, the site provided complete and adequate objective evidence 
of these changes. (N/A indicates that the site has no waste stream 
description changes) 

   

17 

The site responded to: 
 

  CBFO data call (initial letter from C. Gist),   
  LANL-CO follow-up data call (initial letter from B. Crawford), or  
  both. 

   

18 
If routine calculations were necessary for this site’s waste streams, 
these calculations were recorded in a “Routine Calculations Report” 
and included in the file for this site. 

   

19 There is complete and adequate objective evidence that the site 
submitted final verification that their data is correct in the TWBID.    
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Form SP 9-6-2 
Data Completeness Checklist 

Checklist, Page 3 of 3 
 
Site:       
 
 
 
Data Collection/Entry Personnel 
 
 
 
             
Print Name Signature Date 
 
 
 
 
Inventory Team Lead 
 
 
 
             
Print Name Signature Date 
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Attachment 2 – Example Second Data Request 
Letter from Dr. Crawford, Page 1 of 1 

 
 
 
 
 
 
 
Environmental Science and Waste Technology Division 
Carlsbad Operations 
115 North Main Street 
Carlsbad, New Mexico 88220 
(505) 628-3934 FAX (505) 628-3238 
 
 
Subject:  Final Data Request for TWBIR Rev. 4 
 
 
Your site has been identified as a site that has not sent any update information for the current 
Transuranic Waste Baseline Inventory Report (Rev. 4).  We would like to have an indication whether 
any of the areas in which we need to have updated information have been changed in your inventory.   
 
Please use the attached form letter to indicate whether there are changes to your current inventory.  If 
you have no changes, please refer to the question sheet attached, Dr. Giambalvo letter, and the TWBIR 
Rev. 2 Waste streams attachment for guidance.  If you have no changes please indicate by writing “no 
changes” on the line provided in the form letter.  When these forms are complete please sign and date 
the blocks provided for the subcontractor and the Department of Energy in the form letter.  Provision 
of both signatures is meant to provide a witnessed record of your inventory changes. 
 
Please provide this information by November 8th.  If we do not have a response from you by that time, 
your inventory will remain unchanged in Revision 4 to the TWBIR and may ultimately affect your 
shipments to WIPP or Hub site. 
Sincerely, 
 
Dr. Beverly Crawford 
Inventory/AK Lead 
LANL – Carlsbad Office 
Attachments: 
Form letter response 
TWBIR Rev. 3 Waste Streams 
Giambalvo letter 
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Attachment 2 – Example Second Data Request for Additional Data 
Second Letter from Dr. Crawford, Page 1 of 2 

 
 
 
 
 
Environmental Science and Waste Technology Division 
Carlsbad Operations 
115 North Main Street 
Carlsbad, New Mexico 88220 
(505) 628-3934 FAX (505) 628-3238 
 
To: Distribution 
 
Re: Additional Data for TWBIR Rev. 4 
 
Upon review of our data needs for the upcoming revision of the Transuranic Waste Baseline Inventory 
Report (TWBIR Rev. 4), there may be some data missing from your response that was overlooked on 
our first request.  Please refer to the areas identified below for data that has been requested for the 
repository model. 
 
Please pay particular attention to the responses that you have provided to the following areas (refer to 
the Giambalvo letter attached for particular concerns): 
 
Radionuclides:  
 
Does the inventory of radionuclides you have provided include all of the radionuclides that are 
identified in Section 2 of the letter? ( see page 2 of the letter, an all inclusive list is provided in the 
request for WIPP-scaled inventories with the addition of Cs-137 and Sr-90).  If any of the 
radionuclides listed in Section 2 of the letter are not present in your waste, please indicate. 
Scaling factors and decay corrections will be applied by the LANL database and do not need to be 
applied to the data that you provide.  However, if not provided, a data generated date is needed  for 
LANL to apply the appropriate decay correction. 
 
Waste Material Parameters: 
 
Referring to Item 3 in the letter, does your inventory include solidified organic or inorganic material?  
If so please provide the materials used for solidification along with the proportions used.  
 
Does the inventory provided include cement waste (portland cement or cement containing CaO or 
Ca(OH)2)?  If so has it been separated from inorganic material, solidified organic or inorganic material 
or other waste material parameters.   
Please indicate wet (reacted) and dry (unreacted) quantities of cement in your inventory if present. 
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Attachment 2 – Example Second Data Request for Additional Data 
Second Letter from Dr. Crawford, Page 2 of 2 

Is vitrified, solidified inorganic material, solidified organic material or cement expected as a final waste 
form and data is not available at this time?   If so, please estimate the partial densities of the waste 
material parameters using the estimation protocols found in appendix B-7 in the TWBIR rev. 3.  Does 
your inventory contain pyrochemical salts?  If so, please identify any salts that resulted from Direct 
Oxygen Reduction (DOR) or O2 sparging.  Have any other non-radioactive waste materials 
contributing to greater than 5% of the volume or weight of the waste reported been identified? 
 
New Waste Streams: 
If new waste streams have been generated as a change from hazardous waste to non-hazardous waste, 
please provide a justification for elimination of hazardous waste codes. 
If organic ligands (acetate, citrate, oxalate or EDTA), sulfate, nitrate or phosphate are included in the 
waste stream as a result of environmental restoration, decontamination and decommissioning or similar 
activities include these waste components in your inventory. 
Please provide the date of generation for any new waste streams. 
 
Classified Material 
 
Do you have classified material in your inventory?  (Please provide only a “yes” or “no” answer).   
We will contact you concerning your waste stream if we need additional information or information 
has not already been provided. 
 
Polychlorinated Biphenyls (PCBs) 
Please indicate whether there are PCBs included in your waste inventory. 
If you have identified PCBs, please provide the concentration on your waste stream profile.  If no PCBs 
are present enter zero.  
 
If any changes have been made to your inventory please provide justification for those changes 
reported.  When all of the data has been reported or changed on your hardcopy waste profiles, please 
provide a copy of the cover sheet sent as an attachment with this letter signed by both the contractor 
and Department of Energy representative.  These signatures are intended to attest to the accuracy of the 
data you are providing.   
 
If we do not hear from you by November 8th there will be no changes made to your inventory other 
than what you may have already sent us.  Please send the signed cover letter and any additional data 
requested above to Sheila Lott or Jerri McTaggart at the LANL Carlsbad office: 515 N. Main, 
Carlsbad, NM 88220.  
 
Thank you for responding quickly to this additional request.  If you have any questions please contact 
me at 505-628-1380 or Sheila Lott at 505-628-1372. 
 
Sincerely, 
Dr. Beverly Crawford 
AK/Inventory Lead, LANL 
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Attachment 3 - Criteria for Data Call 
Giambalvo Letter, Page 1 of 5 
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Attachment 3 - Criteria for Data Call 
Giambalvo Letter, Page 2 of 5 
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Attachment 3 - Criteria for Data Call 
Giambalvo Letter, Page 3 of 5 
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Attachment 3 – Criteria for Data Call 
Giambalvo Letter, Page 4 of 5 
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Attachment 3 – Criteria for Data Call 
Giambalvo Letter, Page 5 of 5 
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__________________________________________________________________________________
Attachment 4 – Example Data Response Letter 

Form letter example to provide to sites for use in response to data call 
Form Letter, Page 1 of 1 

 
 
Dr. Beverly Crawford 
LANL-Carlsbad Operations Office 
115 North Main St. 
Carlsbad, NM 88220 
 
Subject: Final Data Request for Transuranic Waste Baseline Inventory Report, Revision 4 
 
Dear Dr. Crawford: 
 
_______________________Site is responding to your letter dated October 31, 2002, Final Data 
Request for Transuranic Waste Baseline Inventory Report, Revision 4.  As you requested in your 
letter, we have verified that all the parameters found in the Giambalvo letter have been covered or that 
there are no changes. 
 
There are no changes to the inventory information.  Please indicate in writing that there are no changes 
_________________________________________________________. 
 
There are changes to the inventory information and we have complied with the attachments for your 
letter dated October 31, 2002. 
 
Please sign below and fax a copy to Sheila Lott at 505-628-3238. 
 
 
_________Date      __________Date 
 
 
__________________________   ___________________________ 
Department of Energy     TRU Waste Manager Contractor 
TRU Waste Manager/Designee  
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Form SP 9-6-3 
Inventory Data Change/Addition Control Form 

Page 1 of 2 

 
This form is used to document resolution of data discrepancies and acquisition of additional data for 
the Transuranic Waste Inventory Update Report, 2003. 
 
1.  This form documents:     Additional Data Required   Change to Existing Data 
2.  Date:       
3.  Site:       
4. Contact Name (include phone or email address as appropriate): 
       
       
       
5. Identify Electronic File Names and Types (N/A if none received): 
       
       
       
6. Comments: 
       
       
       
7. Discrepancy Resolution: 
       
       
       
       
       
       
8. Changes/Additional Data Requested: 
       
       
       
       
       
       

Note
To complete the form of this procedure, click on the blue bordered Form Number to the right to download the Word template.

http://www.nwmp.sandia.gov/onlinedocuments/nwmp/forms/090603.dot
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Form SP 9-6-3 
Inventory Data Change/Addition Control Form 

Page 2 of 2 
 
9.  Date Requested:       
10. Changes/Additional Data Received: 
       
       
       
       
       
       
       
       
 
11.  Date Received:       

 
 
Data Collection/Entry Personnel 
 
 
             
Print Name Signature Date 
 
 
 
Inventory Team Lead (for concurrence on resolution) 
 
 
             
Print Name Signature Date 
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Appendix B 

DATA ENTRY METHODOLOGY FOR THE TRANSURANIC WASTE INVENTORY UPDATE 
REPORT, 2003  

 
1.0 PURPOSE 

 
This document describes the steps that must be taken to enter data into the Transuranic Waste 
Baseline Database (TWBID),  to update Revision 2 for the development of the Transuranic Waste 
Inventory Update Report, 2003.  The database is maintained in Microsoft Access 2000 and is 
run on Microsoft Windows NT platform.  This document also describes the configuration control 
and data verification steps that are taken to assure the data entered is accurate and cannot be 
changed without documentation of changes. 
 

2.0 SCOPE 
 

This document applies to all data entry and verification activities performed for the purpose of 
updating the TWBID. 

3.0 REFERENCES AND DEFINITIONS 
 
3.1 REFERENCES 

 
1. US Department of Energy, Transuranic Baseline Inventory Report, Revision 2 “TWBIR 

Data Requirements,” Appendix C, Revision 8, April 14, 1995. 
 

3.2 DEFINITIONS AND ACRONYMS 
 
TWBID Transuranic Waste Baseline Inventory Database 
 
TWBIR Transuranic Waste Baseline Inventory Report 
 
 
WTWBIR:  WIPP TRU Waste Baseline Inventory Report.  
 
WS:   Waste stream. 
 
ID:   Identifier 
 

4.0 RESPONSIBILITIES 
 

Database Administrator:  The database administrator (DBA) is responsible for maintaining the 
database, troubleshooting, adding user accounts, assigning passwords, controlling database 
access, providing verification authority, creating functionality, and building customized queries for 
the development of the TWBID and the Transuranic Waste Inventory Update Report, 2003.  
 
Data Entry Personnel: The data entry personnel are responsible for data entry into the database 
from the information provided by the sites on a waste stream or a container-by-container basis 
using this methodology.   
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Data Entry Verifiers: The data entry verifiers are responsible for reviewing the data after final entry 
of information and acknowledging completion of data review for each waste stream record in the 
database.  This person must be independent from the person responsible for entering data into 
the record being reviewed. 
 

5.0 PROCESS 

5.1 Logging In 
5.1.1 Click on the TWBID shortcut (see Figure 1) icon to open the TWBID  database.  

 

 
FIGURE 1 

 
5.1.2 At the Logon screen, enter your username and password (See Figure 2). Select OK. 

A successful login will display the Main Menu screen (Figure 3).  
 

 
 

FIGURE 2 
 

 

 
FIGURE 3 

 
 

5.2 Waste Stream Data Entry 

Information gathered from the data collection methodology shall be used for waste stream 
data entry.  Data entry will result in the following: 

 Creating records for new waste streams 
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 Changing records of existing waste streams 

 Deleting records of deleted waste streams.  (The waste streams are actually 
archived in the database and will not be used in analyses) 

 The key field for all waste stream records is WTWBIR WS ID 
 

5.2.1 Navigating Waste Stream Records 

5.2.1.1 From the Main Menu screen, select the desired radio button under Browse.  
The first option will display all Waste Stream records from the TWBID.  The 
second option will display Waste Stream records for the selected site only. 

5.2.1.2 Click Go.  This will display the first Waste Stream record of the selected 
TRU waste site list, in alphabetical order by WTWBIR WS ID. 

  

 Scroll 

1 1 1 1 P

Lower Area of Screen 

FIGURE 4 
 

5.2.1.3 The Scroll Control Bar is located in the lower-left corner of the window.  
The controls on this bar allow the user to browse the list of Waste Stream 
records of TRU Waste sites as selected on the main menu (See Figure 4).  
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5.2.1.4 There is a search utility to find a waste stream directly by selecting the 
WTWBIR WS ID from the drop down-list located on the lower-right portion 
of the window. You may also type the WTWBIR WS ID in manually in the 
box and press ENTER (See Figure 4). 

5.2.2 Creating a New Waste Stream Record 

5.2.2.1 On the Scroll Control Bar in the lower left corner of the screen (See Figure 
4), click the New Record button ( ) to display a new blank record. 

5.2.2.2 Enter the WTWBIR WS ID in associated field in lower area of the screen 
(See Figure 4). 

5.2.2.3 Enter TRU waste site name in associated field in lower area of the screen 
or use the pull down menu by typing the first few characters of the site. 

5.2.2.4 Select any field in upper area of the screen.  The WTWBIR WS ID Field in 
the upper area of the screen should populate with correct ID number. 

5.2.2.5 Enter the TRU waste site descriptions, comments and data into correct 
fields utilizing pull down menus when available.  Use the p.1 – p.4 tabs to 
navigate through the pages of the record. 

5.2.2.6 When no further changes are required, check the box “Record Complete” 
This also applies to records that have “No Changes” 

5.2.2.7 When data entry is complete, and an attempt is made to leave the new 
Waste Stream record, a prompt will appear requesting comments.  Enter 
comments briefly but thoroughly describing changes, additions, etc. that 
occurred for this new Waste Stream (See Figure 5). 

 

FIGURE 5 

5.2.2.8 After the comments are entered, click Ok (the record is now saved in the 
TWBID).  It is now possible to navigate to a new Waste Stream record for 
additional data entry for a different waste stream. 
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5.2.3 Updating an Existing Waste Stream Record 

 
5.2.3.1 Navigate to the appropriate Waste Stream record using either the Scroll 

Control Bar or the Find TWBIR WS ID dropdown-list box. 

5.2.3.2 Verify WTWBIR WS ID number for the waste stream of interest. 

5.2.3.3 Compare new data gathered by Data Collection Methodology for the 
Transuranic Waste Inventory Update Report, 2003 Appendix A with the 
existing database record and make changes accordingly.  Use pull down 
menus where available.  Use the p.1 – p.4 tabs to navigate through the 
pages of the waste stream record. 

5.2.3.4 When no further changes are required, check the box “Record Complete,” 
navigate to a different record to save data and exit record. 

5.2.3.5 At the prompt, enter appropriate comments into comment screen.  These 
comments should indicate the reason for the change(s) and be detailed 
enough to enable verifier to easily track changes (See Figure 5) 

5.2.3.6 Click OK, the record is now saved in the TWBID.  You may now proceed to 
the next record.  

5.2.4 Deleting a Waste Stream Record 

5.2.4.1 Navigate to the appropriate Waste Stream record using either the Scroll 
Control Bar or the Find TWBIR WS ID dropdown-list box. 

5.2.4.2 Verify WTWBIR WS ID number. 

5.2.4.3 Click Delete This Record. 

5.2.4.4 At the prompt, click Yes to confirm the deletion, or No to cancel the delete 
function (this is the last chance for backing out of the delete function). 

5.2.4.5 At the prompt, enter appropriate comments into comment screen.  These 
comments should indicate the reason for the deletion(s) and be detailed 
enough to enable verifier to easily track your work (See Figure 5). 

5.3 Electronic Import of Data 
5.3.1 If data from the sites was electronically imported into the TWBIR, Revision 4 

database rather than entered manually, then it will only be necessary to verify 
each different update scenario on a minimum of one record in order to qualify the 
entire batch.  The different update scenarios are as follows: 

 
1. New Waste Stream record added 
2. Existing Waste Stream record updated. 
3. Deletion of an existing Waste Stream record. 

 
For scenarios 1 & 2, the verification should involve careful inspection by the 
database administrator in the following areas to ensure accuracy: 
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NOTE:  When updating existing Waste Stream records, existing data should  
always be overwritten with new data provided.  If the site didn’t provide complete data, 
it should be determined if the absence of data implies that it should no longer exist or 
simply be left unchanged, and the respective verification approach should be taken. 

 
• All high level affected fields (WTWBIR WS ID, Stream  

Description, etc.) 
• Radionuclide inventory sub-records 
• EPA Code sub-records 
• TRUCON Code sub-records 
• Generator site sub-records 
• IDC sub-records 
• Associated Storage Container types (As-Generated) 

o All affected fields for each type (Container Type,  
Internal Volume, etc.) 

o Estimated generation (yearly) sub-records for each  
type 

• Associated Shipping Container types (Final Form) 
o All affected fields for each type (Container Type,  

Internal Volume, etc.) 
o Estimated generation (yearly) sub-records for each  

type 
o Waste Parameter sub-records for each type 

 
For scenario 3, the verification should ensure that an affected record has the following fields 
populated with the respective values: Deleted = true, DeletedBy = ”AutoUpdate”, DeletedDate = 
<Date/Time stamp>.  This verification will need to be accomplished by the database administrator by 
viewing the data in raw form. 
 
The database administrator should also verify that a minimum of one record is generated in the 
change log table (CurChanges) for each affected Waste Stream record.  The purpose of this is to 
keep a record that the change occurred.  The change log record should also be recorded as being 
“Reviewed” (Reviewed=true) in order to prevent data verifiers from having to manually review the 
affected Waste Stream record. 

5.4 Reviewing and Verifying Data 
NOTE: The person who entered the data or made the changes to a waste stream record 

shall not be the person performing the verification of the same record.  Only users 
with verification authority from the DBA have access to this option. 

5.4.1 On the Main Menu screen, check the Review Current Changes box (only visible to 
designated “verifiers”).  Click Go (See Figure 6).  This will display the first Waste 
Stream record of the selected list, in alphabetical order by WTWBIR WS ID. 

NOTE: To see the records that are complete and have not been reviewed, check the 
“Review Current Changes” and click Go. 
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FIGURE 6 

5.4.2 The Review Changes section will appear in the lower left area of the screen 
displaying a list of changes made to the Waste Stream record, including 
comments entered at the time of the change as well as other pertinent information 
(See Figure 7). 

 

 

FIGURE 7 

5.4.3 Use the data gathered by the Data Collection Methodology for the Transuranic 
Waste Inventory Update Report, 2003  (Appendix A of this document) to compare 
generator site data with database record and verify correctness.  Use the p.1 – p.4 
tabs to navigate through the pages of the record. 

5.4.4 For an additional review tool, you may opt to print a hardcopy version of the data 
for this waste stream.  This can be accomplished by clicking the Printer button 
(See Figure 4) in the lower-right section of the screen.  At the prompt, select the 
“Print This Record” option (See Figure 8).  Select OK at each additional prompt to 
view in Print Preview mode.  While in Print Preview mode, click the Printer button 
at the top of the screen to send the print job to the printer. 

 

FIGURE 8 
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NOTE: There can be multiple changes logged for review on a given Waste Stream record.  
Be sure to read through the entire list of changes before verifying data in order to 
account for all changes when reviewing. 

5.4.5 If there is a discrepancy with the data, the verifier shall print out a hardcopy report 
of the Waste Stream record with the discrepancy marked on it and give it back to 
the Data Entry person to make a correction in the database. 

5.4.6 When satisfied that the Waste Stream record is correct, the verifier shall check the 
Reviewed box for each of the change log entries in question (See Figure 7).  The 
verifier shall not check any change log entries as Reviewed until the Waste 
Stream record is in satisfactory condition. 

5.4.7 Using the scroll controls in the Review Changes section, select the next change 
log entry to verify.  All verified changes will no longer display in the Review 
Changes section the next time you view the Waste Stream record. 

 

6.0 ATTACHMENTS 
 

Attachment 1 – Screen shots of pages 1-4 of the TWBID  Database. 
 
7.0 TRAINING 
 

All personnel responsible for data entry and data verification must read and understand this 
document and Appendix C from the Transuranic Baseline Inventory Report, Revision 2 “TWBIR 
Data Requirements” Revision 8, dated April 14, 1995.   



Baseline Inventory Report (BIR) Change Report   SP 9-6 
Data Collection and Entry     Revision 2 
       Page 38 of 39 
 

Attachment 1 – Screen Shots of Pages 1-4 of the TWBID, Rev. 4 Database 
 

 
PAGE 1 

 

 
PAGE 2 
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Attachment 1 – Screen Shots Pages 1-4 of the TWBID, Rev 4 Database 
 

 
PAGE 3 

 

 
PAGE 4 
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Corporate Notice 
 

 
NOTICE:  This document was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any agency thereof, nor 
any of their employees, nor any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or responsibility for the 
accuracy, completeness, or usefulness or any information, apparatus, product or process 
disclosed, or represents that its use would not infringe privately owned rights.  Reference herein 
to any specific commercial product, process or service by trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government, any agency thereof or any of 
their contractors or subcontractors.  The views and opinions expressed herein do not 
necessarily state or reflect those of the United States Government, any agency thereof or any of 
their contractors. 
 
This document was authored by Sandia Corporation under Contract No. DE-AC04-94AL85000 
with the United States Department of Energy.  Parties are allowed to download copies at no 
cost for internal use within your organization only provided that any copies made are true and 
accurate.  Copies must include a statement acknowledging Sandia Corporation's authorship of 
the subject matter. 
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